INTRODUCTION
============

Contrast-induced encephalopathy is a rare complication of cerebral angiography. The reported incidence of transient cortical blindness is 1% or less for vertebral angiography[@B13][@B20] and 2.9% with endovascular coil treatment of posterior circulation aneurysms.[@B19] Although most cases have been presented with transient cortical blindness in the literature, contrast-induced encephalopathy mimicking meningitis has rarely been reported to our knowledge. Furthermore, only a few cases of contrast-induced encephalopathy using iodixanol, an iso-osmolar non-ionic contrast agent, have been reported up to now.[@B4][@B11] Here, we describe a case of contrast-induced encephalopathy mimicking meningitis after cerebral angiography by using iodixanol.

CASE REPORT
===========

A 58-year-old woman was found to have multiple intracranial aneurysms on screening brain computed tomography (CT) angiogram. She had past medical histories of hypertension, hypothyroidism, peripheral artery occlusive disease, and depressive disorder. She underwent cerebral angiography and received a total of 220 mL of iodixanol (Visipaque 320, GE Healthcare, Cork, Ireland). Continuous heparinized saline was infused during cerebral angiography. Cerebral angiography showed multiple intracranial aneurysms. There was no complication during the procedure.

But after the procedure the patient had persistent headache and vomiting. A few hours later, she had fever up to 39.5℃. Non-contrast brain CT showed sulcal obliteration of right cerebral hemisphere ([Fig. 1A](#F1){ref-type="fig"}). And then she developed a generalized tonic-clonic seizure for a few seconds. Laboratory studies showed an increased white blood cell count of 13.0 × 10^3^/µL and a normal level of C-reactive protein. The next day, left hemiparesis involving face, arm and leg (grade 3/5), sensory loss, and left-sided neglect with drowsy mentality were developed. To exclude thromboembolic complications, we performed brain magnetic resonance imaging (MRI). MRI showed gyral swelling and hyperintensity in the right cerebral hemisphere on T2-weighted fluid-attenuated inversion recovery (FLAIR) image ([Fig. 1B](#F1){ref-type="fig"}). The diffusion weighted image (DWI) revealed gyriform hyperintensity ([Fig. 1C](#F1){ref-type="fig"}) in the right cerebral hemisphere, while the apparent diffusion coefficient (ADC) showed no alteration. Gadolinium-enhanced T2-weighted FLAIR image showed diffuse leptomeningeal enhancement of right parieto-occipital lobe ([Fig. 1D](#F1){ref-type="fig"}).

To rule out the possibility of meningoencephalitis, we also carried out a spinal tapping. An opening pressure was 120 mm H~2~O and the cerebrospinal fluid (CSF) was clear, with a normal red blood cell count of 0/µL, a normal white blood cell count of 5/µL, a slightly elevated protein level of 93.5 mg/dL and a slightly elevated glucose level of 87 in CSF analysis. Because other causes such as ischemic complication and meningitis were ruled out, the pattern of gyriform swelling and enhancement was interpreted as contrast-induced encephalopathy being caused by extravasation of contrast through disrupted blood-brain barrier.

Due to the progressive neurological deterioration, the patient was sedated and intubated. The patient was managed by hydration with enough fluid, and intravenous dexamethasone, mannitol and anticonvulsant.

The patient showed a progressive neurological improvement, and on day 6, her mental status, left motor weakness, sensory deficit and left-sided neglect were completely recovered. Follow-up brain CT showed resolution of sulcal obliteration of right hemisphere ([Fig. 2](#F2){ref-type="fig"}).

DISCUSSION
==========

The mechanism and causes of contrast-induced neurotoxicity is controversial. The blood-brain barrier is impermeable to contrast material under normal conditions. In high concentrations, contrast agents can damage the blood-brain barrier and facilitate its own entry into the brain.[@B3] This disruption of the blood-brain barrier is related to physical or chemical factors of contrast media, such as osmolality, lipid solubility and ionicity, and intraluminal pressure of selective vessel.[@B7][@B10][@B16][@B17] Theoritically, hyperosmolality opens tight junctions between cerebrovascular endothelial cells of the blood-brain barrier by shrinking the cells osmotically through which the contrast media then can enter the brain.[@B17] Furthermore, ionic agents produce further blood-brain barrier disruption than non-ionic agents in animal studies.[@B10] However, osmolality and ionicity are not essential requirements for blood-brain barrier disruption, because encephalopathy has been reported in cases with iodixanol, an iso-osmolar non-ionic contrast agent.[@B4][@B11] Our case report also strengthens these findings, so the other physical or chemical property such as lipid solubility or the increase in intraluminal pressure caused by injection of the contrast agent may have contributed to blood-brain barrier disruption.

In our case, we used a total of 220 mL of iodixanol due to evaluation of multiple aneurysms, which is relatively large amount in single session cerebral angiography. Some studies have showed a significant relationship between cortical hyperdensity on brain CT and the total amount of contrast material following embolization of intracranial aneurysms.[@B1][@B2][@B14] On the contrary, contrast-induced neurotoxicity has been reported in several patients with contrast volumes less than 40 mL.[@B9][@B15] In these reports, there was no specific contrast dose that led to contrast gyral enhancement. Based on these findings, contrast-induced encephalopathy appears to be an idiosyncratic reaction to contrast rather than dose-related.

Typical CT findings include abnormal cortical and subcortical contrast enhancement, cerebral edema, and subarachnoid contrast enhancement similar to subarachnoid hemorrhage. On MRI, gyral swelling and hyperintensity on T2 FLAIR image and DWI, not accompanied by changes on ADC, have been described in the previously reported cases.[@B5][@B6][@B18] Our case also showed radiologic findings coincident with previous reports. If sudden neurologic deterioration is not explained by other cause after contrast injection, CT and MRI may be helpful for differential diagnosis.

Reported demographic risk factors for contrast-induced encephalopathy include hypertension and renal failure.[@B8][@B12] Chronic hypertension is the most important risk factor. The cerebral autoregulatory capacity in these patients is usually compromised. Our patient had chronic hypertension and peripheral artery occlusive disease. It was likely that her cerebral autoregulatory capacity was also compromised. Since the posterior circulation is more susceptible to damage by blood pressure changes, this phenomenon occurs predominantly in the parieto-occipital cortex like posterior reversible encephalopathy syndrome (PRES). Thus, cortical blindness and seizures are common clinical presentations of contrast-induced encephalopathy. But it should be kept in mind that extravasation of contrast media can also cause chemical meningitis like our patients.

The prognosis of contrast-induced encephalopathy is generally reported as favorable with rapid recovery. It usually occurs and improves within 48-72 hours. But there are several published cases that showed persistent neurologic deficits.[@B12] Although there is no definitive prevention and treatment for this complication, adequate hydration with intra-arterial saline infusion during angiography and intravenous fluids is recommended. Intravenous steroids and mannitol for control of cerebral edema may be helpful for some patients.

CONCLUSION
==========

Our reports and literature show that even iodixanol, an iso-osmolar non-ionic contrast agent, can cause contrast-induced encephalopathy and mimic meningitis. Therefore, contrast-induced encephalopathy should be considered as differential diagnosis for a patient who has an acute neurologic symptom after cerebral angiography, regardless of the type of contras agent. Neurological imaging is essential to rule out other more frequent and severe complications such as acute cerebral infarction or intracranial hemorrhage.
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![Brain CT obtained 10 hours after cerebral angiography shows sulcal obliteration of right cerebral hemisphere (A). Brain MRI shows gyral swelling on T2-weighted fluid-attenuated inversion recovery (FLAIR) image (arrow) (B), and hyperintensity in the right cerebral hemisphere on diffusion weighted image (DWI) (arrow) (C). Gadolinium-enhanced T2-weighted FLAIR image shows leptomeningeal enhancement of right parieto-occipital lobe (arrow) (D). CT = computed tomography; MRI = magnetic resonance imaging.](jcen-19-184-g001){#F1}

![Brain CT obtained 6 days after cerebral angiography shows improved sulcal obliteration of right cerebral hemisphere. CT = computed tomography.](jcen-19-184-g002){#F2}
